Abstract. We consider a new generalization of Euler's and Sylvester's identities for partitions. Our proof is based on an explicit bijection.
We say that is a partition of type (h 1 ; h 2 ; : : : ), if has exactly h 1 1 parts of maximal length, h 2 1 second by length parts, etc. Let 1 c < m. By B(n;m;c) denote the set of all partitions of n of type (c; m?c; c; m?c; : : : ) ; B(n; m; c) = # B(n;m;c). Theorem 1. A(n; m; c) = B(n; m; c).
By A(n;m;c;k) denote the set of partitions 2 A(n;m;c) with exactly k di erent parts. A chain in a partition = ( 1 2 : : : ) is a subsequence p ; p+1 ; : : : ; q such that i ? i+1 1 for p i < q. Let B(n;m;c;k) denote the set of all partitions 2 B(n;m;c) such that has exactly k maximal chains. Let A(n; m; c; k) = # A(n;m;c;k) and B(n; m; c; k) = # B(n;m;c;k). Theorem 2. A(n; m; c; k) = B(n; m; c; k).
It is clear that for m = 2, c = 1 Theorem 1 is Euler's identity and Theorem 2 is Sylvester's identity. In Section 2 we present a bijective proof of Theorems 1 and 2. Our bijection generalizes the original Sylvester's bijection but the construction is quite di erent. We also generalize the following Fine's identity.
Theorem (Fine, 1954) . The number of partitions of n into distinct parts with largest part s is equal to the number of partitions of n into odd parts such that 2s + 1 is equal to the largest part plus two times the number of parts.
We call ). There exists another Fine's theorem related to this subject (see F1, A1, A3] ). In contrast with the rst one it does not follow from Sylvester's bijection. It would be interesting to nd its generalization in a spirit of the combinatorial proof given in A4].
Construction of Bijection and Proof of Theorems
Proof of Theorems 1{3 is based on properties of the bijection : A(n;m;c) ! B(n;m;c) which we will construct later.
Recall several standard de nitions from the theory of partitions (see A2, M] ). With a partition = ( 1 2 l > 0) we associate its Young diagram which is the set of pairs (i; j) 2 Z 2 such that 1 i l, 1 j i . Pairs (i; j) are arranged on the plane R 2 with i increasing downward and j increasing from left to right. The diagram will be presented in form of a set of 1 1-boxes centered at (i; j). Note that 2 A(37;3;1;4), because has exactly 4 di erent parts 11, 7, 4, 1; and ( ) 2 B(37;3;1;4), because ( ) has exactly 4 maximal chains (10), (8; 8), (6), (2; 2; 1). Note also that d( ; 3; 1) = 2.
In order to prove Theorems 2 and 3 we shall verify the corresponding properties of the bijection . Lemma 1. If 2 A(n;m;c;k) then ( ) 2 B(n;m;c;k). 
